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BackgroundBackground

•• Conservation Conservation 
Design Manual Design Manual 
released in 1997released in 1997

•• GoalsGoals
–– Maximize rechargeMaximize recharge
–– Minimize runoffMinimize runoff
–– Reduced reliance on Reduced reliance on 

structural SWMstructural SWM



““NonNon--StructuralStructural”” SWMSWM

•• Hydrologic CycleHydrologic Cycle
•• Bioretention: Mimic Bioretention: Mimic 

Natural Hydrologic Natural Hydrologic 
Cycle Cycle 



Bioretention Pollutant RemovalBioretention Pollutant Removal

Cu Pb Zn P TKN NH4 NO3

Upper 90 93 87 0 37 54 -97

Middle 93 99 98 73 60 86 -194

Lower 93 99 99 81 68 79 23

Dr. Allen Davis, University of Maryland
Derek Winogradoff, Senior Engineer, Prince George’s County, Md.

Field     97      96      95      65      52        92       16
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Bioretention Bioretention –– ““PastPast””

•• Original guidelines Original guidelines 
from PG County, MDfrom PG County, MD
–– Sizing criteriaSizing criteria
–– MaterialsMaterials
–– Plant selectionPlant selection



Many Successful Installations!Many Successful Installations!



Some NotSome Not--SoSo--Successful Successful 
InstallationsInstallations

•• ““Let it RainLet it Rain””
•• Day 1 Day 1 –– No ProblemNo Problem
•• Day 4 Day 4 –– Problem?Problem?

•• Day 10 Day 10 –– PROBLEMPROBLEM!!



““Anecdotal ForensicsAnecdotal Forensics””

•• Approx. 25% failure Approx. 25% failure 
rate rate –– UnacceptableUnacceptable

•• 4 Issues Identified4 Issues Identified
–– DesignDesign
–– ConstructionConstruction
–– MaterialsMaterials
–– MaintenanceMaintenance



Design IssuesDesign Issues



Construction Issues



Material Issues



Maintenance Issues



Bioretention Bioretention –– ““PresentPresent””

•• ““Green TechnologyGreen Technology””
–– BioswalesBioswales
–– Filter stripsFilter strips
–– TerracesTerraces
–– Riparian BuffersRiparian Buffers
–– BioretentionBioretention



Standards & SpecificationsStandards & Specifications

•• Design guidelinesDesign guidelines
•• Typical detailTypical detail
•• Material specificationsMaterial specifications
•• Plant listsPlant lists
•• Construction methodsConstruction methods
•• Maintenance guidelinesMaintenance guidelines



Conceptual Design: Infiltration
(Min. Infiltration Rate = 1.2 in/hr)



Conceptual Design: Underdrain
(Preferred)



Conceptual Design: Plan ViewConceptual Design: Plan View

•• Trees outside Trees outside 
biosoilbiosoil mediamedia

•• Planted areas      Planted areas      
<< 50%50%

•• Spacing within Spacing within 
planted areas planted areas 
based on speciesbased on species



Bioretention Bioretention -- Typical DetailsTypical Details

•• InfiltrationInfiltration
•• UnderdrainUnderdrain
•• Level spreaderLevel spreader



•• 22””--33”” mulch (optional)mulch (optional)
•• Min. 3Min. 3’’ planting soilplanting soil
•• Woven Woven geotextilegeotextile;        ;        

>> 150 150 gpmgpm
•• UnderdrainUnderdrain layerlayer

–– 44””--66”” pipepipe
–– 66””--88”” DE #57 stoneDE #57 stone

Material Specifications
Typical Section



Material Specifications
Planting Soil Mix

•• Equal parts by volumeEqual parts by volume
–– TripleTriple--shredded shredded 

hardwood mulchhardwood mulch
–– Sphagnum peatSphagnum peat
–– Concrete sandConcrete sand

•• Drum mixed batchDrum mixed batch
•• DNREC approved DNREC approved 

suppliersupplier



Recommended Plants ListRecommended Plants List



Construction MethodsConstruction Methods

•• Excavate from sideExcavate from side
•• Avoid compaction of Avoid compaction of 

biosoilbiosoil mediamedia
•• Stabilize Stabilize allall

contributing areascontributing areas



Future of BioretentionFuture of Bioretention

•• OnOn--going researchgoing research
•• Certification of Certification of 

biosoilbiosoil mediamedia
•• Pilot studies of Pilot studies of 

alternative designsalternative designs



Questions?Questions?
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